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1.0 INTRODUCTION 

Data representing the same interactive graphic design 
v a r i e s f  greatly from one graphic system manufacturer to 
another. Therefore, translating the data into a common 
form to effect data base exchange is a difficult problem. 
This study examines the use of thk Gerber language a s  a 
common data from into which the design data could be 
written and exchanged between unlike systems. However, 
f o r .  the purpose of this study only one manufacturer's 
system was used. This system, an Applicon Graphic System 
(AGS), was used to cyclically check. retention or 
degeneration of the data integrity, when the original 
design was extracted/defined in the Gerber language and 
reentered into the AGS utilizing various Gerber Interface 
Pr+ogramc,; The v a ~ i o u a  pa,rts of this study include the 
transferring of data not onllj in the 2U envi.r~onmcnti but 
2 D  to 3D and 3D to 2D 

Realizing that GERBER is a 2D vector plot/aperture flash 
language, the first transfer examined was that of an 
AGS/870 (2D) data base. The procedure involved in 
processing and comparison of the files is described in 
the following paragraphs. 

2. 1 File Selection 

The file s e l e c t ~ d  f u v  p ' P 0 c e ~ n i r ' ~ q  was a t[!pir:al AGS/870 
(2D) mechanical drfiisi0ien, Thjs Illas npt to slight the 
A G S / 8 7 0  e l e c t ~ i c a l ,  but should point out problem areas 
( i f  any) for hnth t y p e s  of definitions. Since it is wel.1 
known that the portion of the data represr~iting c i ~ s u i t  
paths and terminal areas (photo plotted date) can b e  
tansferred via the Gerber language, we will concentrate 
on the rest of the data contained in the data base. l'h.is 
portion of the data, such as collg(ctive components 
e l l s  dimensions, notes, and any other information, is 
a vital part of what makes a TOTAL data bare. See figure 
2-1 For plot o f  the original, data hase. 

2. 2 Proceaa Planning 

Before Gerber data was obtained, consideration was, given 
to processing data which was not typically processed and 
handling the level separation which in an integral part 
of the data base. Not; only was, every entity of the data 
base t u  be processedl hut returned to the level on which 
they were originally defined when the Gerber data we5 
reentered to form a resultant data base. 

There are sixteen levels for component definition and 
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separation in the AGS data base. An entity may be 
defined on any onel all, or any combination 09 the 
sixteen levels. Each level can be 'thought of sa a 
separate drawing sheet. See Figure 2-2 for graphic 
explanation. Most graphic systems have some sort of 
level separation, especially ones considered for this 
type of exchange. 

E a c h  entity or component type also had to be given 
consideration for each had to be associated with a Gerber 
aperture for processing and reentered into a resultant 
data base with a s  many of its original attributes as 
possible. Each of these will be discussed in detail 
later in this study (Section 3) when comparisons are 
made. 

-. 
Figure 2-2 - I h c  I& Drauing Lcv@lo 

Processing the original date into Oerber data was 
accomplished b y  utilizing one of the AGS Input/Output 
interface programs, 1033. I033 is designed to interface 
the ACS to various QerbeF Scientific Instrument Company 
systems. I t  generates complete plotting instructions for 
input to the photoplotter controller. Output media May 
be 7- or 9-track magnetic tape, disk 9ile structurel or 
on-1 ine. 

A t  this point ptncerc, planning came into play, since 
processing For level separation means that in some w r y  
data for each level must be distinguishable in the Gerber 
data. This was accomplished b y  displaying and processing 
one level at a timel which f o r  t h i s  application, meant 
five repapate r?xccutions of 1033. For a printed wiring 
board application additional executions would be required 
to include circuit levels a s  explained under File 
Selection (paragraph 2. 1) .  



Processing was done in an off-line mode since that would 
be the method most likely used in transferring data 
between systems. For a complete Gerber listing and 
verifying plot (made via a Xynetics plotter undev Qerber 
emulation), see Appendices. 

2. 4 Creating a Disk File 

Since the media use in transferring Gerber data would, 
most likely, be magnetic tape a disk file of the data 
must be created for eventual deformatting (explained 
later). To create a disk file of Gerber data another AOS 
interface program I070 (IN/OUT) was utilized. I070 
allows the AGS user to transfer data from 1/0 devices to 
the AGS file structure and vice verse. It will also 
perform code conversions such as BCD to ASCII. These 
features were utilized in creating a disk file of Gerber 
data. 

2. 5 Cerber Deformatting 

With an AGS design file loaded into the working area of 
the disk, which contains the appropriate library of 
components~ deformatting may be accomplished. This again 
was accomplished via an PIGS interface program, I071 
(GERBIN). I071 allows the AGS user to creste an AGS 
drawing file from a Gerber format plotter disk file. The 
user transfers his or her plot data from magnetic tape to 
disk, a s  previously explained8 then constructs the 
library of components to match aperture sizes as 
required. I071 then can beJ and was in this sfudy, 
executed referencing the previously created Cerber data 
file. 

Level separation must again be commented on8 since this 
is the point in which the sequence of Gerber commands are 
separated back into the appropriate levels. There is a 
limit of five such sequence distinctions that can be made 
in crny one execution of 1071. This is not to say that 
five is the maximum number of levels which can be 
deformatted, but does point out that Gerber daCa for more 
than five levels must be broken into separate disk files 
and I071 must be executed more than one time. This 
brings us back to the printed wiring application a s  this 
would most likely be the rase for those applications. 

Once the deformatting was accampliahed agein a plot was 
made o f  the resultant file. See Figure 2-3. 

3.0 ORIGINAL US. NEW FILE 

The file generated b y  I071 (Fig. 2-31 ia very similar in 
outward appearance to that of the nrignal file (Fig, 





2-1). There are two obvious differences, 1 )  the lack of 
arrowheads, and 2) the lack of dashed center lines. 
Howeverl there are many differences which are not 
apparent when looking at the plots. 

To obtain a summary of the actual differences between the 
files, APPLE data was generated for both files. APPLE is 
a form to which an AGS file can be translated, so that it 
may be read and/or processed b y  large programs resident 
on a host computer. It was through a small utility and 
one of the programs, that the APPLE: data was processed 
and a summary of the definitions and placements obtained 
(see Figs. 3-1 and 3-2). It is in this area where the 
differences occur. 

3. 1 Definitions and Placements 

An AGS drawing file has a library of component 
definitions which may include the following types: 

FX - Fixed dimensioned components 

S1 - Components stretchable in 
one dimension 

S2  - Components stretchable in 
two dimensions 

POLY - Broken lines or a series of 
vertices joined together 
b y  l i n e s  

PATH - Polygons with width or line- 
types (e. g . ,  metal runs or 
leader and centerlines) 

ARC - Arcs and full circles 

CELL - Components consisting of any 
combination of the above types 

Placements, of any o f  the component types li,sted may 
appear in the drawing portion of an AGS file. Individual 
definitions and their placements a s  they pertain to the 
files are desc~.ibt!d in the following paragraphs (refer to 
Figs. 3-1 and 3-2). 

3. 1. 1 FX Definition 

There are 22 definitions of the FX t y p e  and one placement 
of that type in the original file. Since this. was a zero 
length definition (used to attach text for notes) it was 
not processed into tho Gerber data and, thersFore, d t s r r  
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not appear in the new drawing flle. 

3. 1. 2 S1 Definition 

No definitions of this type were contained in either . 

file. 

3. 1. 3 S2 Definition 

Two definitions of this type were contained in the 
library of the original file,. but none were placed. For 
this reason none appear in the new file. 

3. 1. 4 Cell Definition 

In the original file there were 63 definitions of this 
type, resulting in 52 placements of one or mare cell 
components. None are reflected in th'e new drawing file. 
This is the case, because Gerber data is a series of 
draft functions and no longer can constituent parts be 
grouped, a s  belonging to a particular component 
definition. 

This is a very important difference between the files, 
since no longer may the original group of individual 
components be added or modified a s  a unit. In the case 
of the drawing format, variable text fields used to enter 
such information a s  issue, drawing number, part number, 
and classsification, no longer exist. For these same 
reasons reference designations and connectivity 
information would no longer be associated with the 
components, if this procedure were applied to an 
electrical definition (PUB or Schematic). This impl-ies 
that circuit analysis is no longer possible for the 
resulting definition. 

3. 1. 5 Polygon Definition 

In the original file there were 14 separate polygon 
definitions and 274 placements of those polygons. The 
new file contains only five polygon definitions, because 
it uses only five. The five polygon definitions use 
those created under the naming and level conventions of 
I071 (one per level utilized). The number of placements 
increased indicating the loss of other component types. 

3. 1. 6 Path Definition 

The path definitions contained number 31 and placements 
of one or more of this type component, number 45 in the 
original file. The path type components placed in this 
mechanical definition are of the line type variety. This 
type of path is used in displaying leader linen and 



centerlines. Because the line type path is described to 
the system b y  coded component name and I071 has its own 
naming convention, none are defined or placed in the new 
file. This is the reason for the obvious loss of 
arrowheads and dashed centerlines mentioned previously. 

3. 1. 7 Arc Definition 

Arc definitions number 21 in .the original file and 
placements 33. I033 p.rocesses these arcs a s  a series of 
straight line segments unless they are described in the 
component specifications (described earlier) a s  a flash 
aperture. In order for this to be accomplished each , and 
every diameter would have to be included in the 
specifications. This was not done, therefore, there are 
no arc definitions or placements in the newly generated 
file. Fig. 3-3 illustrates the straight line segments 
b y  showing a select butterfly at each vertex of the 
pulyyan approximation. 

3. 1. 8 Text 

Another very important difference between the original 
and newly generated files is text. Text such a s  drawing 
notes, dimensions, and format text i.5 very easily changed 
via the edit text mode. The summary of definitions and 
placements show5 that there are 5435 text characters 
associated with component definitions (text within a 
cell) and 598 text characters placed in the drawing. In 
contrast to this i7B t e x t  charact;e.~-5 appear in t h e  new1.y 
created file. As a result of 1071) ell text characters 
appear a s  polygons representing the plotted AGS text 
characters. F i g  3-4 illustrates the characters as they 
are now made up of palygons (select butterfiies at 
polygon vertices). This text would have to be deleted 
and replaced to use the text editing features of ang 
system. 

Another item which must be pointed out at this time is 
that of file size. The resulting file has been increased 
significantlu in size. The original file size was 240 
disk blocks a s  compared to 330 disk blocks f o r  the file 
resulting from this procedure. This is a significant 
change affecting both file manipulation and handling. 

The second phase of the study to be performed was that of 
building an AGS/880 (3D) file from the Gerber data 
generated from the original AGS/870 (2D) file. This was 
accomplished b y  using I0201 the NC Verify interface, to 







deformat the Gerber data into an AGS/880 file. I020 is 
an interface program supplied b y  Applicon whose primary 
purpose is to verify NC machine tapes. The resulting 
AGS/880 data base was found to have all of the 
limitations displayed in its AGS/870 counterpart. In 
addition, no viable method was found to effect level 
separation. This was due to the inability of 1020 
(primarily an NC program) to distinguish levels b y  either 
sequence, a s  in 1071, or Gerber aperture selects which 
might be present in the Gerber data file. 

The processing of an AGS/880 file was the last phase of 
the str~dy to be investigated. Due to the fact that no 
Qerber interface exists for the AGS/880 systeml the NC 
interface I021 NC Programming Package, was investigated. 
No viable method was found to exract Gerber data which 
would equal that of 1033) an AGS/870 Gerber Interface. 

6. 0 SUMMARY 

Even though plots of the files appear very similar, the 
individual data bases are very dissimilar. Programs, 
both present and future, which might supply needed 
information or design aids and characteri~itics, would 
find it virtually impossible'to do so from a data base 
lacking the sophistication and completeness of the 
original AGS data base. Man-machine hours required to ' 

bring the data base back to original quality would be 
extensive, approaching that of digitizing a plotted or 
manually prepared drawing into the AGS. The data base is 
now strictly a "PLOT FILE". Plot files contain geometry, 
but not topology/associativity. Consequentlyl na 
simulation or analysis requiring geometric associativity 
and attribute information (circuit analysis) can be 
performed on the resultant file. 

/ 
The loss of data base integrity shown b y  this study was 
restricted to an AGS to AGS transfer. The loss could 
very easily be magnified if the transfer were between 
unlike systems. 
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